Four-week inhalation toxicity study with Ludox colloidal silica in rats: pulmonary cellular responses.
This study was designed to complement a traditional subchronic inhalation toxicity study with Ludox colloidal silica. CD rats were exposed nose-only for 2 or 4 weeks at concentrations of 0, 10, 50, and 150 mg/m3 Ludox (dried SiO2). Additional groups of rats exposed for 4 weeks were given a 3-month recovery period. Following exposure and/or recovery, fluids and cells were recovered from the lungs by bronchoalveolar lavage (BAL) and measured for cellular and biochemical parameters. Additional groups of animals were processed for cell labeling studies or lung deposition studies. Inhaled doses of Ludox colloidal silica were measured after 4-week exposures and were found to be 489 micrograms/lung (10 mg/m3 group), 2418 micrograms/lung (50 mg/m3), and 7378 micrograms/lung (150 mg/m3), respectively. Results showed that exposures to 150 mg/m3 Ludox for 2 or 4 weeks produced pulmonary inflammation along with increases in BAL protein, LDH, and alkaline phosphatase values (p less than 0.05) and reduced macrophage phagocytosis. Inflammatory responses, evidenced by increased numbers of neutrophils, were also measured in the lungs of the 50 mg/m3 group following 2 and/or 4 weeks of exposure. Most biochemical parameters for all groups returned to control values following a 3-month recovery period. Autoradiographic studies demonstrated that the labeling indices of terminal bronchiolar and lung parenchymal cells were generally increased in the 50 and 150 mg/m3 groups after 2 and 4 weeks of exposure but, with one exception, returned to normal levels following a 3-month postexposure period. No significant alterations in any measured parameters were detected in rats exposed to 10 mg/m3 Ludox at any time postexposure. The determination of a no-observable-effect level (NOEL) of 10 mg/m3 was consistent with results obtained by conventional toxicology methods and affirms the utility of these biochemical, cellular, and autoradiographic techniques for providing a predictive screen to assess the toxicity of inhaled particles.